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ABSTRACT

Background: The incidence of bariatric surgery is increased due to increased prevalence of obesity. Bariatric
surgery is done when conventional management with diet restriction, exercise and pharmacological measures
fail to give results. The time period during and after bariatric surgery brings drastic changes in the oral
environment and health, which could lead to a greater number of dental patients. Obesity is often associated
with periodontal disease, therefore, investigation of the oral health status in these patients is very important.

Materials and Methods: Cross-sectional study was conducted among 35 patients who had undergone bariatric
surgery. All patients attended the dental department of the hospital, for oral clinical evaluations. Caries
experience was assessed by the decayed, missing, and filled teeth (DMFT) index. Periodontal examination was
performed using the included plaque index (PI), probing pocket depth (PPD), bleeding on probing (BOP) and
presence of calculus.

Results: BMI was statistically significantly decreased (10 kg/m?) after bariatric surgery. HbAlc among non-
diabetic and diabetic cases was also statistically significantly decreased after bariatric surgery. Fasting glucose
among non-diabetic cases was statistically significantly decreased after bariatric surgery. DMFT was statistically
significantly increased after bariatric surgery in all patients with increase in the number of fillings and
extractions.

Conclusion: Bariatric surgery did not have a significant effect on oral health nor on the perception of quality of
life influenced by oral conditions, in spite of significant weight loss and improvements in general health
parameters.
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INTRODUCTION

Obesity is a pandemic and a chronic disease which
has become a one of the major public health
concern for developed and developing countries
and create lots of socioeconomic problems!. More
than 1.9 billion adults are overweight and 650
million are obese. Overweight or obese are
responsible for almost 2.8 million deaths.
Consumption of energy dense food (i.e. unhealthy
food habits), sedentary life style, lack of health care

services and financial support are responsible for
obesity and its adverse consequences. In India,
more than 135 million people are affected by
obesity. The prevalence of obesity in India varies
due to age, gender, geographical environment,
socio-economic status, etc.?

The incidence of bariatric surgery is increased due
to increased prevalence of obesity and it leads to a
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greater number of dental patients3-6. A study done
by Heling et al said that 34% of patients noted an
increase in number of dental visits following
bariatric surgery.”

Obesity is often associated with periodontal disease,
therefore, investigation of the oral health status in
these patients is very important. Similar
inflammatory and immune mechanisms and
secretion of adipokines from adipose tissue is
responsible for the common pathway of
development for obesity and periodontitis. Obesity
also leads to dental wear because of gastro-
esophageal reflux, causing enamel surface erosion
and anxiety, which may cause bruxism (dental
attrition).8-11

The aim of the present study was to verify oral
alterations in patients before and after bariatric
surgery, identify the occurrence of dental caries,
periodontal diseases and dental wear, and to
correlate oral health with quality of life in these
patients.

MATERIALS AND METHODS

This was a cross-sectional study conducted among
35 patients undergone bariatric surgery at various
tertiary care hospitals in Gujarat during January
2018 to December 2019. Oral clinical evaluation of
the patients was done at the Dental Department of
that hospital.

Inclusion criteria were: patients scheduled for all
types of bariatric surgeries (gastric band, sleeve
gastrectomy, biliopancreatic  diversion  with
duodenal switch or gastric bypass), minimum 20
teeth present in the oral cavity. Exclusion criteria
included patients under the age of 18, patients who
have received periodontal treatment 6 months prior
to the baseline evaluation and pregnant women.

All patients attended the dental department for oral
clinical evaluations up to 6 months after surgery.
Caries experience was assessed by the decayed,
missing, and filled teeth (DMFT) index. Periodontal
examination was performed using the Ramfjord
index teeth and included plaque index (PI), probing
pocket depth (PPD), bleeding on probing (BOP) and
presence of calculus. Additionally, the presence and
condition of removable dentures and changes in
oral soft tissues were recorded. In addition, the
impact of this procedure and its outcome on the
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quality of life of the patients were evaluated using
the Self-reported Oral Health Impact Profile - 14
questionnaires (OHIP-14).

Qualitative data were expressed as percentages and
proportions. Quantitative data were expressed as
mean and standard deviation. The differences
between two groups with respect to continuous
variables were analyzed using unpaired t-test while
categorical variables were analyzed using chi-
square test. All the statistical tests were performed
in Epi Info 3.5.1 software by CDC, USA. P value <0.05
was considered as statistically significant while P
value <0.05 was considered as statistically highly
significant.

RESULTS

Table 1: Socio-clinical parameters of study
participants [N=35]

Variable Number [%]
Mean Age [mean + SD] 36.9 + 11.8 years
Mean follow-up period [mean & 6.2 + 1.3 months

+ SD]

Male:female ratio 19:16
Smoking Habit

Yes 8[22.9]
No 27 [771]
DM

Yes 14 [40]
No 21 [60]

Table 1 shows that mean age was 36.9 years with
11.8 SD. Patients were examined before and after
surgery, with a mean follow-up period of 6.2
months with 1.3 SD. Male female ratio was 19:16.
Almost 22.9% participants have smoking habits and
40% were suffering from DM.

Table 2: Change in clinical variable after bariatric
surgery

Aff
Before Sutrfgrery b
Variabl S
ariable (I\lj[l;g;r}: sD) (Mean  +Value*
- SD)
BMI (kg/m?) 399+6.1 29.1+59 0.01
HbA1lc (%) 6.1+0.9 53+0.8 0.01

HbA1lc among Diabetic Patients6.8 + 1.1 56+1.0 0.01
(%)

Fasting Glucose (mg/dl) 119.3£45.991.8+13.30.001
Fasting Glucose among Diabetic169.5 + 93.0 106.8 +0.3
Patients (mg/dl) 23.9
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Table 2 shows that BMI before and after surgery
was 39.9 kg/m?with 6.1 SD and

with 1.1 SD and 5.6% with 1.0 SD respectively and
difference was statistically significant (p<0.05).
Fasting glucose before and after surgery was 119.3
mg/dL with 45.9 SD and 91.8 kg/m? with 13.3 SD
respectively and difference was statistically
significant (p<0.05). Fasting Glucose among
Diabetic Patients before and after surgery was
169.5 mg/dL with 93.0 SD and 106.8 mg/dL with
23.9 SD respectively and difference was statistically
not significant (p>0.05).

Table 3: Changes in Oral Variables Following
Bariatric Surgery.

Value Before Value After

Variable (Mean £ SD)  (Mean +SD) P-Value*
D 1.4+15 14+19 0.31
M 2.5+3.9 28+4.1 0.001
F 7.3+5.5 84+5.1 0.03
DMFT 11.2+59 12.6 + 6.8 0.001
Mean PI 1.73 £ 0.7 1.65 £ 0.5 0.34
Teeth with Calculus38 +34.6 35.7+285 0.734
(%)

Mean PPD (mm) 2.58 0.7 2.51+0.7 0.13
Teeth with BOP (%) 61.9+37.8 679 +33.1 0.69
OHIP - 14 1.7+ 0.4 1.6 £ 0.4 0.67

D = Decayed, M = Missing, F = Filled

DMFT significantly increased from 11.2 + 5.9 to 12.6
+ 6.8 (p<0.05). However, changes in the number of
active caries were not noted (mean change 0 * 1.5,
p=0.31); To the contrary, the number of fillings and
missing teeth significantly increased by 0.9 with 2.4
SD (p<0.05) and 0.4 with 0.4 SD (p<0.05),
respectively. The periodontal status of these
patients did not change between baseline and six
months post-surgery. Pl scores at baseline and 6
months were 1.73 with 0.7 SD and 1.65 with 0.5 SD,
respectively (p=0.34).

The % of teeth with calculus (38 with 34.6 SD to
35.9 with 29.3 SD, p=0.734) were similar before and
after bariatric surgery. Additionally, no changes in
mean PPD (p>0.05) nor in the % of teeth with BOP
(p>0.05) were acknowledged. The impact of oral
conditions on quality of life, as assessed by OHIP-14
questionnaires did not seem to be influenced by
bariatric surgery. Mean overall score change from
1.7 with 0.4 SD to 1.6 with 0.4 SD which did not
reach statistical significance (p>0.05).
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DISCUSSION

29.1 kg/m2 with 5.9 SD respectively and difference was

Obesity has great socioeconomic implications for
health systems. It causes monetary and social
burden on the society and the country as a whole.
The favorable factor for bariatric surgery is that it is
most efficient treatment for morbid obesity with a
lasting effect on weight control. The benefits of
bariatric surgery are that it enhances health, quality
of life and long-term weight loss, and this is
sufficient to reduce obesity-related comorbidities
such as diabetes mellitus, cardio-vascular diseases
or prevalence for various cancers. Almost 89% risk
of death due to obesity is reduce by bariatric
surgery.1213

Present study found that 1/5% participants have
history of smoking and 2/5% participants have
diabetes. Our study found that BMI was statistically
significantly decreased (10 kg/m?2) after bariatric
surgery. HbAlc among non-diabetic and diabetic
cases was also statistically significantly decreased
after bariatric surgery. Fasting glucose among non-
diabetic cases was statistically significantly
decreased after bariatric surgery.

Our study found that mean DMFT was statistically
significantly increased after bariatric surgery in all
patients with increase in the number of fillings and
extractions. This may demonstrate that, following
bariatric surgery, these patients have taken the
initiative to enhance their dental status by seeking
dental treatment.

Hague et al.® followed-up a patient after bariatric
surgery and concluded that the patient had an
increase of dental caries. Thus, it is imperative to
take care of the teeth and gingiva during the
convalescent period after bariatric surgery.

Pataro et al. in his cross-sectional study observed
that the prevalence of periodontitis ranging from
70.69% to 91.66% among groups before and after
bariatric surgery. After bariatric surgery, bone loss
frequently occurs because the patients may present
metabolic bone disease.1*

There was also changes occurred in Mean plaque
index, teeth with calculus, mean PPD, teeth with
BOP and OHIP-14 after surgery but it was
statistically not significant (p>0.05).
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Following bariatric surgery, oral care is very crucial.
Care after surgery like: patients need to chew
slowly and for a longer time to prevent adverse
effects such as nausea and vomiting. Use of
remineralizing mouthwash, interdental brushes and
frequent dental checkups are indicated. Therefore,
oral rehabilitation of patients undergoing bariatric
surgery is essential in order to reduce the side-
effects after surgery and improve the quality of life
of patients before and after the intervention.

COCNLUSION

Bariatric surgery did not have a significant effect on
oral health nor on the perception of quality of life
influenced by oral conditions, in spite of significant
weight loss and improvements in general health
parameters. Maintenance of oral health conditions
may be considered a good strategy for preventing
some of the side-effects of bariatric surgery.

CONFLICTS OF INTEREST

The authors declare they have no potential conflict
of interests regarding this article.

REFERENCES

1. Mathus-Vliegen EM, Nikkel D, Brand HS. Oral
aspects of obesity. Int Dent J. 2007;57:249-56.

2. Ahirwar R, Mondal PR. Prevalence of obesity in
India: A systematic review. Diabetes Metab
Syndr. 2019 Jan - Feb;13(1):318-321.

3. Smoot TM, Xu P, Hilsenrath P, Kuppersmith NC,
Singh KP. Gastric bypass surgery in the United
States, 1998-2002. Am | Public Health.
2006;96(7):1187-1189

4. National Center for Health Statistics. Prevalence
of overweight, obesity and extreme obesity
among adults: United States, trends 1976-80
through 2005-2006. NCHS [Internet]. 2008
[cited on 5t February 2020]. Available from:
http://www.cdc.gov/nchs/data/hestat/overwe
ight/overweight_adult.pdf

5. Ogden CL, Carroll MD, McDowell MA, Flegal KM.
Obesity among adults in the United States - no
change since 2003-2004. NCHS [Internet]. 2007
[cited on 3rd February 2020]. Available from:
http://www.cdc.gov/nchs/data/databriefs/db
01.pdf

10.

11.

12.

13.

14.

15.

16.

Mehta R et al.

World Health Organization. Obesity and
overweight. WHO [Internet]. 2006 September
[cited on 5% February 2020]. Available from:
http://www.who.int/mediacentre/factsheets/f
s311/en/

Heling I, Sgan-Cohen HD, Itzhaki M, Beglaibter
N, Avrutis O, Gimmon Z. Dental complications
following gastric restrictive bariatric surgery.
Obes Surg. 2006; 16(9): 1131-1134.

Genco R], Grossi SG, Ho A et al. A proposed
model linking inflammation to obesity, diabetes,
and periodontal infections. ] Periodontol 2005
76(Suppl): 2075-2084.

Barron RP, Carmichael RP, Marcon MA et al.
Dental erosion in gastroesophageal reflux
disease. ] Can Dent Assoc 2003 69:84-89.

Atlantis E, Goldney RD, Wittert GA. Obesity and
depression or anxiety [editorial]. BM] 2009
339: b3868.

Sutin AR, Terracciano A, Ferrucci L et al. Teeth
grinding: is emotional stability related to
bruxism? ] Res Pers 2010 44:402-405.

Ovrebo KK, Hatlebakk ]G, Viste A, Bassoe HH,
Svanes K. Gastroesophageal reflux in morbidly
obese patients treated with gastric banding or
vertical banded gastroplasty. Ann Surg.
1998;228:51-8.

Hague AL, Baechle M. Advanced caries in a
patient with a history of bariatric surgery. ]
Dent Hyg. 2008;82:22-7.

Marsicano JA, de Moura Grec PG, Belarmino LB,
Ceneviva R. Interfaces between bariatric
surgery and oral health. A longitudinal survey.
Acta Cirargica Brasileira 2011;26 (Suppl. 2):79-
83.

Arasaki CH, Del Grande ]C, Yanagita ET, Alves
AK, Oliveira DR. Incidence of regurgitation after
the banded gastric bypass. Obes
Surg.2005;15:1408-17.

Hague AL, Baechle M. Advanced caries in a
patient with a history of bariatric surgery. ]
Dent Hyg. 2008;82:22-7.

181



Journal of Research and
Advancement in Dentistry Mehta R et al.

17. Shikora SA, Kim ]J], Tarnoff ME. Nutrition and surgery. Nutr Clin Pract. 2007;22:29-40.
gastrointestinal complications of bariatric

182



